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(57) Abstract 

A novel protein DERP2 originating in human hair papilla cells and having an effect of regulating the growth of hair; and a gene derp2 
encoding the same. The gene derp2 encoding the novel protein DERP2 having an effect of regulating the growth of hair can be obtained by 
cloning from a cDNA library originating in human hair papilla cells. Because of having an effect of regulating the growth of hair, this 
protein is usable in developing hair growth promoting agents, etc. 
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m m M 


apilla derived firotein) 2 . ;^6t>'{3^SeK^£3]- Hi" Sit^g^d e r p 2 
-U y^^--tf5:iS5S^tTVi5. ^ 6 {3€?LsiaiISlC*5tti> 7 > H Pvx 

7>HDvx>«, ^?im\z^mL. %%mmm^^<Dm=fm(Dm±m^^ 

7!)t<i5I J^t <D * J&MI $ n T /<£ . 
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^frMSSKD E R P 2 <DW^t. HTSafei^d e r p 2 (Dm^\Z^ 

EP-^, ^^m\t. (a) BB?«#^ : 1 \zmm<07 s. y mmmf)^ ibti.^mBn. 
(b) mn^n : i(D7 5ymm^i\zii\>^xi'hv<\t^m(r)7 2./mf)^ 

2 (^fSicODNA*>e./j:Safii^. ^t^^t. ( d ) SS?'J#^ : 2(DDNA<!:7,h 

*5ieaTfeSDER P 2\t. mm^^ l HS^t-J:^>lC^3 4 5 75 / gf^S*^ 
^;^;g,^^§3 7:^0^;i/h> (kd) OMaHT$)S. -e-07 5y||E3^'J±® 

(bp) i)^ibtj.^m&^xh^. 

jH5i^derp2«, k h ^ ?LBiailliSSi*© c D N A 7 ^ 7 U -tJ^ e.> ^il 
c DNA 7< U — J*. MessengerecD:^^(Br. J. Dermalol. 114. 425. 198 

^Sfciraii!!Lx/c=b©Tfe^*^. ^ a - >7- y ^ w ^^^-^ nx ^ t hxm&. 

M m R N A ^ 7C Id U T 'b 1^ m c D N A <£r IS M T ^ ^ 1 75^ T' ^ ^ . 
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m (Okubo el aL. Nature Genel..2. pl73. 1992) \Z^h. itfei^W^^jiS^: 

A-&fi)t?:ff -p^c^, UmnMUh o I tmmmmB am hi T^IStI"*. ^i^^ 
!7^-\td am:^^v—i£m^(D:kmm^m^tLXmn^ntctcib. Mb o I 
©MK^JT^S rCATCj ® A?SSA^/5';t/{k$nTVi^. tJe-^TMboI 

T^f^^^'^tz^t^ii\tKnmo)^i^]5.B\zB amH I «»fg|5fi* 1 ^mtc^^ 

c DNAgP^tcfebB amH I IgiSllE?'J*ii?«Ern«. ^OgHifc^HIrl-^, B 
amHItMboUSroATCj ^ IE 3?'J ^5: 5 > IS|-0{^*Sg^^-lf 

g!-r2);i<!:j&«T#s. :i0^v\zhxmnvtzzfy7,^]it:m\'^x. ±mn^B 

5^)^c DNA7<:^7 'J-^iE^Lfc. fifoT^^^-l':/ 
y*)-\t. ^mRNA©3' 5Bg(D# U AgM2*^ 6 , ^(^5' tJgR^O ^ «l?]f3 

GAT ctji^mmmm^^\iimt^3&:^x'<Dm^^t/yx^^^o s^s' ^ssc 
c DnAmh-<D±mmmm^^^'r^. iKDJu'^izbx^^^nft^^mm^^ 

SBE3?'J*^T}*3£t, -ewcf;!*^?), H-roSH^J^rW-T'S c DN A-hUTWlH^iS 
S*<3/ 7 8 9T&ofcc DNA»i)t^, t h ^?LBi«BlliaT'ig L T 
i^©DN Aii)t©li?j|i LTiiS'J L/C. 
±fBc DN Arr>T-iiBtljiEL./ii*5 0, mRNA(D3' - 815 W M feic t ^ 

3 


wo 99/63083 PCT/JP99/02813 

mtb. ±123' wih-\H<Dmm^^-r^m'^fs^&^o)^*)=i^^u:t^\^ t^i7 

i£t;:tieoTXd7 i)-~>ir-t^^t\zj;:-:>xhnv ztf)^xt^, 

±u:fjm\z^-oxmmvtzcDNAmyr\t, -fu^is^-^^^^m-^nx^.^^^ 

Id 2 ^ a-ym^LX. ^MfKD c DN AISr>T-<Di^SgB5?iJ<^*^-r«) ttJ: 
0, M^^lomm'tir-:)tZo Z0^n^\z--D(DmBnmmmi$. (Open Reading F 
lame. ORF) ^M^^fe't. C ©itfi^ ^ d e r p 2 , ^ae^tm-H^n?) 
geR=£DERP2t^^b:t. 

JS®**<?D:^5 7.5 F (01J> p BR 3 2 2, pUC 1 1 S^-Wftfe) . tt^L®** 
©:/7 7.5 H (fiJ. pUB 1 1 0, pC 1 9 4^0ffe) . ^:Sr**<7)y 7 7. 5 K 
(«BJ. p SH 1 9t(Dm > $ e>{CA*i7T-'J :t7 7- v-^I/ huO ^ 

■&^DNA7iJ^:/iS'-*fflV^TSIRW*63 H >^iail?^Sl± 3 \^>^mQt^Zt 

■fu=b-i5'-^mmt^o «EfflT2)yo^-3'-tt, ?e£tcjtsi;Tiii[i»?-rn 

(fJ:Vi. f!lA(d:> m^i}^±mmx$>^m'^\z\t. T7 7'd^-^-, l acT'a 
t r p-/a^-^-. \PLZ^n=E-^--UE-/)^. ?g±7itA'5^;i^;^M 
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DERP 2 0%3^OiSl5fCfiJfflT^*fiiibTtt, Xv'x'J t7^®T$)SEs 
cherichia coUO^UMW^ A*^;i/XM0T*5BacILi!!S subti 1 isg)^SM^, 
LTtiSacchajLomjces cerevisiae (7)#@M^> ib^^iflflS (h L/T^^ C O S - 

Tt). eineDNA^M«=*me^d e r p 2 h 'J >-:^x > hfi^ftTT'A 

NAT*n«. mnmn2iz^vtzDNAmmt(ommizmt>iE>t. ^f^m<om 

±iaoDNA|gM®ggtt, ji^i^d e r p 2 O D N ABB^'J t 9 0%^±Offl 
I^litWrsfcOTifentf^^lSffll^JT&S. Sfc, itiSi^d e r p 2 tA-f 
U ^-f Xf-SigSt bTti, m^oy^^r imXliidlG DNA Labeling kil, ^- 
ij . V>/\'r Ait^Cal No. 1175033) O - 7 '^-'l' t fcli^ JC, 3 

2r(DDIG Easy Hyb^^S (-^- U >:^*- • V > AttSICat No. 1 603558) ^X' 
A'f yj X$-a:» 50'C(7)0. 5XSSC^?iS (0. 1% [w/v] SDS 
*^tJ) >yw>^«fe#t-^^f* (1 X S S C«0 . 15M NaCl, 

0. 0 15M i7X>®?t- h U ':7ATd55) >A'f :/'J ^^if- V3 > 

5 


wo. 99/63083 PCT/JP99/02813 

jt^^d e r p 2 t'A-T U ^^f XT 5@a[T*n«.i: Vi. 

TH. :J^Uv> (Gly) <?:yp'J> (Pro) . Glyt77-> (Ala) 
^fcHnU > (V a 1 ) . o-r ->> (Leu) t-f V D-f ->> (I 1 e ) , 
^5 >^ (G 1 u) tif)V^5. > (Gin) . 7 7./-^7^>m (Asp) t77. 
A-5=^> (Asn) . v'Xx'1'> (Cys) <!:7>U*^> (Thr) > Thrt 
•tU > (S e r ) Sfc«A 1 a , U v> (L y s ) tTJl^^-y (A r g) , ^ 

Tit^tf ens. 

IJfoT, BEa?'J#^l fC^LfcirMSeMDERP 2 W7 5 y ®EBE?>J± WS^. 
JfA, ^^J^^fCckSlgSSeK-CfeoT'b, ^©^StS^DERP 2geK03^ 
7ClgiStc:*5V^T«#14*«iiiV^^ST'fe^T, ^O^SgeK)5^DERP 2 

derp 2m^m(o^&^mB-r^mt&^^i^T^^^zt-fy^^. m&=f-d e r 

p 2<7)%il^S^DERP 2 <D/gi4%iK^^«> %^(7)^X:glC|^^^-^^S fc© 

d e r p 2^gaMDERP 2«. z (omtj:±mfSik<^n(omm\zmFfiir ^ t 
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•fr, mtei^d e r p 2 05^:^fi* P C R^03lSftt::^?£T'^tiS-rs d t J: 0 , 
ffi^tlM«it{Hi^fSJll:4ASi^^?:i^'^SC<h*^T^-5. D E R P 2 

itf^i^fflUT, DERP 2(n^u<Diii^^mmt^WLm.^m-^^^n^'(!Lm.B 

5! BJ USST -5 «6 <^ ^ ^ W 

lit*nfc^ll^tCi:oT@^4L>^<^^ffi:^^i (Molecular C I on i ng« 2nd. ed. . Col d 
Spring Harbor Lab. Press. 1989, ^<r>m^mm\Zt-oXmmmfS.l5m^m^htz 

ae^d e r p 2 0^ a-r:>^ 

1) ^?LHlilfflfla©^llfittS^ 

th^?LsiliBStt, M^ABtt (3 0^) (©^€g5ai;eco^^;i^e.Messenger 
e.O:^fe(Br. J. Dermatol. 1 14. 425. 1986) Hg^o T^ltt b . ISfttfc. €^ 
TgP75^e>€?LIfi*® OtHb. 1 2 (F B S) Sr^JtJLfcMEMtgtlli 

^AtlfcS^-V-UcgifiU, 5%C02/9 5 %a i r, 3 7 "C (7) C O 2 -f > + 

0 5 % h U 7'->>- 0 . 53mM E D T AjgJK^ffl t^TlslilX bfc. 
?LsI«IBlia«|SliatikT'«8f^ia«^firV^. ilif^ 4 0 S *5 J; 5 Isl @ OWflSS^I^ t-ffl 

2) it^^OBI5i^BB^'J<09i^ 

t h€?LIS)|ifflBaSil5©mRNA?&^S<i:LT, 6 (Okubo et al. 

Nature Genel.. 1992. 2, pl73) llfA;^^. 3* 5^SS c D N A 7 'J -€:f^J« b 
fc, ^Bg5<^v'J-75^e.^Sf^^{- 7 8 9ii®^^^^*^<£S^b. cDNASS^ 
romSSB^iJ^^^t^bfco S23^iJ?^^{CtiDNA->-i7X>-y-- (ABmS3PRISM377) 

7 8 9iiWi^fl^!f}AA<!|^4'©^DNAiiitcOfi!3l!®SS:«?+/rb;t^m. ^ 1 0(1 
^-rSH^'J (E?''']-!) ^WrSjfi<5^<C5S^^M75^3 / 7 8 9 Tfe-pfc. 
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3) lE^'J- 1 ^-^tl c DNA»flt(^d7 

DNA^^m (ABIttM380B) T'^S^tfco ;^V^T\ 5 7 - vi^ o-n > 

ff^>}'9- (A.DR2) 0c DNAjf AaP^ja^«SS?'J2:^f S^'J=fp?^ 1/^ 

-i-rs. Human Brain cerebral cortex 5' -STRETCH cDNA library (^0>f- 
3(D^Uif>^^W^5^F*7°^'r-7-il-> ^e-f'^^^LA PCR Kit Ver. 2<hP 


cDNA library (^10 8 plu/ml) 1 
10XPCRA*>>7 7-(25inM Mg+ + S:^tr) 5tfl 

2. 5niM dNTP 1 ' 

IOmM BE^'J- 2 2w 1 

10 mM E?'J- 3 2fi I 

34. 5wl 

LA TaQr ■);t7-f OjU 

50 Ml 


pcR-^^-i'^;i'«, 9 4t:T2»«^mv 9 8x:-c2 o^!>KSC^$■t^> est: 

ST - 1 2#(DjiST}^SPL. 6 8*CT3^^if t, H tC 7 2 "CT 1 0 

JiE:*^^{3J:0. SS^iJ- 1 ^WTSDNAKfiH- 1 • 5kb) ^iHr^Wiwli 
Ig^iirfc (^2 0) . 

GENECLEAN II Kit (AM ^ 10 Y'^W) S:J1 V^Ttf fc. 


WO.99/63083 PCT/JP99/02813 

m) \Z-*)-Zfi7U — ^>ifLtz (^30) . Ligation^>Sli^:^7DNA Ligation K 
it Ver. 2 (StSieS) ^ffl^^^ UT(DmfSiX'l 6"CT1. 5 i^^lSJt ^ -frit . 

JfttU^ULfcDN A»{)t Ul(50ng) 

pGEM-T Ul(17ng) 

tK 3m 1 

I.igationjiSjg §JLJ 

mm 10/^1 

$EJt(*:^7>tf>^iJ > (Amp) SO^g/mU 5-Bronio-4-Chioro-3-indolyl 
-/3-D-galactoside4 0 m g/m U lsopropyl-]8 -D-Thio-Galactopyranoside 1 

±UzfU- hfCimiStfc:^ pr:-<& 5 0 m g/m 1 coAm p ^^tsh B^^lg 

jfti om 1 \zmmvx3 ivx-mmmL. M>b^m\z^^TmPf^mi^tzm> 

QIAprep Spin Plasmid Miniprep Kit ( + 7y>ttM) Tm^^DNAS:«^t 

5) DNA«lf)t®^SgH?'J©^^ 
tt»SH?'jyiSlw«DNA->-i'X>-y-- (ABia«JiPRlSM377) ^fflV^, ^^-l* ^ 

^^c DNAtt3 4 5J^SJ:0^^geM (DERP2) '^D-l^t^ORF 

^^^TVi:5 (gH^j#^3) . mmen(Drm::i\'>r'$>^^^:tz:.>mm<D± 

suit fcl^U reading franieT*l±3i H >5{>t|is^ bfc ;i i*^ . S^c DNA»f)t 

1) tftDERP 2'<y9^HlrL#:(^l@M 
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it«^*^. ^iiStt) \zVt'^Xi!iF^hrzo DERP 2 075 /^gB?'J©-gI5S^ 
tf/^y^H 10<7)E^J-4) '^■:/5^HS/>-fe1}-<-tf- (ABIttS8) 

tLtz. Z^mW^O. bmg^O^^ (Kb 1 : J 1 Ofi^. <7)Wg[5^ 
TfC^Ab^c. ^OlEl^J^t^l 4, 2 8. 4 2 B^lC|W|*(Dtnlg$:fflliTSH^5S 
^frV^v :aj|Hl^6s8Ej&^e 5 2 0 ifc:±JfiiS:^®Ufc. iaJfutS*^ 6 > iSgS7>^:-0 
A^^rSt'J: I gGli^^*SPii!lb, $ tCT'Dx^ > A-b 7 7 P-;^* 7 A, 
ij^ViTfixm^:/^' F@5£{t:^7 7A*ffl<'iT7 7^ rix^ -mSS^frVi. trili^M 
MJ^cta-f^J^ffittbit. in vilro i|£¥iBIR ->;^ x A C/D^^ttil) 

S:fflliTliiR^/?)ctfcDERP 2 {C!t$MMlc:«g^t/c. Sfc, %?LslSfflllS 1 m 

^J60iJ 1 T'^iHS«Ufc€a®ilffllia€:> 8 7^:5^+ >A*-X5'f H (Nunc) izi. 
5xl04ce 11 s/we 1 1 t1l^^^\zmMV. 1 2%FBS$-^*Dbfe 
MEMlgttecfT*. -Ilftig^Lfc. ^tlb^Hl^iL. Jffllia 4 % A ^ JJ^JU A 7 Jl/x h 
H-0. 2 5 % Tw e e n 2 0 ^ffl i^^T^f^T- 1 5 ^>rBl@^b/c. ^n^tJiDE 
RP 2^:^5^Km«^5 M g/m 1 T4'C, -Bfemab, Mt3t::t^>{tia7 t'>y 
h I g Gta#:SrRJtx^-&:^c^, AEC staining kil (i^if^itm) T^fe^tirfe. 
-?-©ieil^^5 0J3^L;/h, ^?LliaB)ia«^J5iao:t;l':^/:^'^7 (ER-GolgiOm^) 

ltMI^J2 %?Ls|«fflIia{C*3tt?) d e r p 2 CD%31 
|giS0iJT^^iliS«Lfc«i^AI!tt (3 0:^) *<D€?LHSilflS. 

i^^0:^&T5j-iiL;ti§i4SiK€}ES#^& (3 4:^) ^m^^^(D^%mmm 

ii^^, OikRNA<£JftfcHb;t. §±RNAlMg^v DNaseKGibco BRL) 

IZL-yh (U) TMStfc^, Oligo(dT) 12-18 Primer (GIBCO BRL)*i J; 
yJSuperscriptlKGIBCO BRD^rfflt^T, Superscr ipl I h □ -;HwS! 

V^, cDNA^-^^Lfc. ClWc DNA^&^^St DNA-&)5£^ (ABItt^SSO 
B) T^fiKL/id e r p 2m^mU-fy-i-^- (^ 1 ISKDSfi^'J- 5 fcd;tX6) 
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cDNA 40ng 


Ex laq buffer (Takara) 


X 1 


dNTPs (Takara) 


0. 16inM 


[a-32P]-dCTP (NEN) 


590kBq 


Ex Taq (Takara) 


2 U 


5 


0. 2mM 


mm- 6 


0. 2/iM 


PCR^-i {7)V\t. 9 4X:-V2^mm^. 94t:30!J>, 60*030 72 
■CI 1 8D--i ^ )VmK)MLrz. 

)\^'&nmW:> BAS- 2000II (7x7-y;PA) (CT, litM^nfcd e r p 28/iH-(C 
*i]t!^4'<?5dCTP#jiTtiIE^. F»qBRSipt bTffl V^itLibosomal prolein S26JI 

flSttt^bT. d e r p 2 mRN A©fgil*^ia7&^o fco 

g|IBIIiaSr5i-il«!itfc. mi^SmSO)mm't. 2X105ce l l s/6cm-> 

igtte^xX hXxO vaSJplgtl!! (0. 1 0. 5 0. 2 5 0 nM) t^mVX. 2 

4-7 2il#R3$ bUtg^tfco ifiia^PBS (-) TifeJtL. ^ 

RNA^JflWbfc. ^iS«^n»5) ilD^llbTiraS^Lfec DNA4 0 n g^^ 

cDNA 40ng 

Ex taq buffer (Takara) Ix 

dNTPs (Takara) 0. 5inM 

Ex Taq (Takara) JU 
|g^(j_5 0. 5mM 
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g23?!l-6 0. 5mM 

? CR^^ ^}v\t. 9 5x:x2^mmWkm> qs-cso^j^v eo-cso©, 72 

Bg?iJ-4(i, iaDERP 2^y5^ Hin^*:^i)3S!l-r^;tJ6lc{5gfflt^c. DERP 

ggyij- d e r p 2 S P C R-eJiili-rsfciftOgP^^SB^JT**. 

mm- 6«,. d e r p 2 ^ P C RTJi*l-rSfcfe®gB^>S25?ij7?fe5, 

H 3 ^ □-- iS'-pGEM TtCilfe^-d e r p 2 ^B^Wi^^T^^ 

^5ia«> taDERP 2'>^y^Hlit#*fflV^T, i^glim^ Lfc€?LsJ«fflllS^ ^fe 

■ l^^<D%%mmmT(D. m.B'f-d e r p 2 (Dfg^lS ^ it^ t H i&S^t" » 

m711«, '&mm^<D^7. >©#&TT(D. iie^d e r p 2©|£^ 
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BH yiJ « 
SEQUENCE LISTING 
<110> TAISHO PHARMACEUTICAL CO. .Ltd. 
<120> Dermal Papilla Derived Protein 2 
<130> P482 
<15b> JPlO-148579 
<151> 1998-05-29 
<160> 3 

<210> 1 
<211> 345 

<212> PRT 

<213> Homo sapience 
<400> 1 

Met Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser Arg 
5 10 15 

Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
20 25 30 
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Ser He Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 
35 40 45 

Ala Thr Lys Thr Arg He Gly He Arg Arg Gly Arg Thr Gly Gin 
50 55 60 

Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Met Glu Lys He Phe 
65 70 75 

Lys He Asp Gin Mel Gly Arg Trp Phe Val Ala Gly Gly Ala Ala 
80 85 90 

Val Gly Leu Gly Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 
95 100 105 

Glu lie Gly Ala He Glu Lys Ala Val He Trp Pro Gin Tyr Val 
110 115 120 

Lys Asp Arg He His Ser Thr Tyr Met Tyr Leu Ala Gly Ser He 
125 130 135 

Gly Leu Thr Ala Leu Ser Ala He Ala He Ser Arg Thr Pro Val 
HO 145 150 

Leu Met Asn Phe Met Met Arg Gly Ser Trp Val Thr He Gly Val 
155 160 165 

Thr Phe Ala Ala Met Val Gly Ala Gly Met Leu Val Arg Ser He 
170 175 180 
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Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 
185 190 

His Ser Gly Val Mel Gly Ala Val Val Ala Pro Leu Thr He Leu 
200 205 210 

Gly Gly Pro Leu Leu He Arg Ala Ala Trp Tyr Thr Ala Gly He 
215 220 225 

Val Gly Gly Leu Ser Thr Val Ala Met Cys Ala Pro Ser Glu Lys 
230 235 240 

Phe Leu Asn Met Gly Ala Pro Leu Gly Val Gly Leu Gly Leu Val 
245 250 255 

Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 
260 265 270 

Ala Gly Ala Thr Leu Tyr Ser Val Ala Mel Tyr Gly Gly Leu Val 
275 280 285 

Leu Phe Ser Met Phe Leu Leu Tyr Asp Thr Gin Lys Val He Lys 
290 295 300 

Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 
305 310 315 

He Asn Ser Mel Leu Ser He Tyr Mel Asp Thr Leu Asn He Phe 
320 325 330 
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Met Arg Val Ala Thr Met leu Ala Thr Gly Gly Asn Arg Lys Lys 
335 340 345 


<210> 2 
<211> 1035 
<212> DNA 

<213> Homo sapience 
<400> 2 

10 20 30 40 50 60 

algltggctg caaggctggt gtgtclccgg acactacctt clagggttll ccacccagct 60 

ttcaccaagg cctcccctgl tgtgaagaat Iccatcacga agaalcaalg gclgtlaaca 120 

cctagcaggg aatatgccac caaaacaaga attgggalcc ggcgtgggag aactggccaa 180 

gaactcaaag aggcagcatt ggaaccatcg aiggaaaaaa taltlaaaat tgatcagatg 240 

ggaagalggt ttgttgctgg aggggctgct gltggtcltg gagcattglg clactalggc 300 

ttgggactgt ctaatgagat tggagctatt gaaaaggctg taalllggcc tcaglalglc 360 

aaggatagaa ttcaltccac ctalatgtac ttagcaggga glattggtll aacagctllg 420 

ictgccalag caatcagcag aacgcctglt clcalgaacl tcalgatgag aggctcltgg 480 

glgacaaltg gtgtgacctl tgcagccalg gtlggagctg gaalgctggl acgalcaata 540 
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ccalatgacc agagcccagg cccaaagcal cttgcttggl Igctacattc iggtgtgatg 600 

ggtgcaglgg Iggctcclct gacaatatla ggggglcclc tlclcatcag agclgcatgg 660 

tacacagclg gcatlglggg aggcclctcc actgtggcca Igtglgcgcc caglgaaaag 720 

tttclgaaca tgggtgcacc cctgggagtg ggcclggglc tcglclllgl gtcclcaltg 780 

ggalctatgl ttcltccacc laccaccgtg gctggtgcca ctclllaclc agtggcaatg 840 

tacggtggat tagttctlll cagcatgllc cttcigtatg alacccagaa agtaatcaag 900 

cgtgcagaag tatcaccaat gtatggagll caaaaatatg alcccattaa ctcgatgctg 960 

agtalctaca tggatacatl aaalataltl atgcgagltg caactalgct ggcaaclgga 1020 

ggcaacagaa agaaa '^^^ 

<210> 3 

<211> 1268 

<212> DNA 

<213> Homo sapience 

<400> 3 

aaclgcgagg cgaaggtgac cggggaccga gcatllcaga tctgctcggt agacclgglg 60 
caccaccacc alg llg gel gca agg clg gtg Igl etc egg aca eta cct tcl 112 
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Mel Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser 
1 5 10 

agg gtl Itc cac cca gel lie acc aag gee tec cci gll gig aag aat I6i 
Arg Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
15 20 25 30 


tec ale acg aag aal caa tgg clg lla aca ccl age agg gaa lal 
Ser lie Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 
35 40 45 


gcc acc aaa aca aga all ggg ate egg cgl ggg aga acl ggc caa 
Ala Thr Lys Thr Arg He Gly He Arg Arg Gly Arg Thr Gly Gin 
50 55 60 

gaa clc aaa gag gca gca tig gaa cca teg atg gaa aaa ala tit 
Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Met Clu Lys lie Phe 
65 70 75 

aaa all gat cag atg gga aga tgg ill gll get gga ggg get get 
Lys lie Asp Gin Met Gly Arg Trp Phe Val Ala Gly Gly Ala Ala 
80 85 90 


gtl ggt clt gga gca tig Igc lac lal ggc tig gga clg Id aal 

Val Gly Leu Gly Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 

95 100 105 

gag all gga get all gaa aag gel gla all Igg ccl cag tat gtc 

Glu lie Gly Ala He Glu Lys Ala Val He Trp Pro Gin Tyr Val 

no 115 120 
18 
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aag gal aga all cal Icc acc lal alg lac lla gca ggg agl all 
Lys Asp Arg He His Ser Thr Tyr Mel Tyr Leu Ala Gly Ser He 
125 130 135 


ggl lla aca get Itg tcl gee ala gca ale age aga acg ccl gll 
Gly Leu Thr Ala Leu Ser Ala He Ala He Ser Arg Thr Pro Val 
140 145 150 


clc alg aac lie alg alg aga ggc Id Igg gig aca all ggl gig 
Leu Mel Asn Phe Mel Mel Arg Gly Ser Trp Val Thr He Gly Val 
155 160 165 


565 


acc III gca gcc alg gll gga get gga alg ctg gla cga tea ata 
Thr Phe Ala Ala Mel Val Gly Ala Gly Mel Leu Val Arg Ser He 
170 175 180 


610 


cca lal gac cag age oca ggc cca aag cal ell gel Igg llg cla 
Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 
185 190 195 


655 


cal Id ggt gig alg ggl gca gig gig gel cd clg aca ata tta 
His Ser Gly Val Met Gly Ala Val Val Ala Pro Leu Thr He Leu 
200 205 210 


700 


ggg ggl ccl ell clc ale aga get gca tgg lac aca gd ggc all 
Gly Gly Pro Leu Leu He Arg Ala Ala Trp Tyr Thr Ala Gly He 
215 220 225 


gig gga ggc clc tec ad gig gcc alg tgl gcg ccc agl gaa aag 
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Val Gly Gly Leu Ser Thr Val Ala Met Cys Ala Pro Ser Glu Lys 
230 235 240 


ttt clg aac atg ggt gca ccc clg gga gig ggc ctg ggt etc gtc 
Phe Leu Asn Met Gly Ala Pro Leu Gly Val Gly Leu Gly Leu Val 
245 250 255 

ttt gtg tec tea tig gga tcl alg ttt clt cca cct acc ace gig 
Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 
260 265 270 

get ggi gcc act cll tac tea gtg gca alg lac ggt gga tla git 
Ala Gly Ala Thr Leu Tyr Ser Val Ala Met Tyr Gly Gly Leu Val 
275 280 285 

ctt Itc age atg tic ctt ctg tat gal acc cag aaa gta ate aag 
Leu Phe Ser Met Phe Leu Leu Tyr Asp Thr Gin Lys Val He Lys 
290 295 300 

cgt gca gaa gta tea cca atg lat gga gll caa aaa lal gal ccc 
Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 
305 310 315 

att aac teg atg ctg agl ate tac atg gat aca tla aat ata III 
lie Asn Ser Mel Leu Ser lie Tyr Mel Asp Thr Leu Asn lie Phe 
320 325 330 

atg cga gtt gca act atg ctg gca aci gga ggc aac aga aag aaa 

Met Arg Val Ala Thr Met Leu Ala Thr Gly Gly Asn Arg Lys Lys 

335 340 345 
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tga aglgact cagcllclgg ctlctctgct acatcaaala tcttgtltaa Iggggcagat 1165 
atgcattaaa lagtltgtac aagcagctlt cgltgaaglt lagaagataa gaaacaiglc 1225 
atcatattta aatgtlccgg laatgtgalg cctcagglcl gcc 1268 
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19 ^ fig BB 

(a) Be3^'J#^ : 1 lciBm<©7 5 y mmmf)^ ifi^mBM ; 

(b) aBy'J#^ : 1 075 y ^S53^iJt'*5ViT 1 t < <7) 7 5 J^-A^X^. 

2. &.-f(D (a) (b) (DDNA 

(a) ie^iJ#^ : 2 mHffi<^tiSBa^'J*^e>fj:^DNA 

(b) @S^'J#^ : 2(73DNA<hXh'J>->*x> hU^if^X'/\'i yj ^/-f XL, 
O OSK^ S ISIiST ^ IS^g 5 S e K ^ 3 - K -r § D N A . 
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mm-i 

10 20 30 40 50 60 

gatcccatta actcgatgct gagtatctac atggatacat taaatatatt tatgcgagtt 60 

gcaactatgc tggcaactgg aggcaacaga aagaaatgaa gtgactcagc ttctggcttc 120 

tctgctacat caaatatctt gtttaatggg gcagatatgc attaaatagt ttgtacaagc 180 

agctttcgtt gaagtttaga agataagann catgtcatca tatttaaatg ttccggtaat 240 

gtgatgcctc aggtctgcct ttttttctgg agaataaatg cagtaatcct ctcccaaata 300 

agcacacaca tnttcanttc tcatgttttg agtgatttt 339 

mm- 2 

10 20 
cggtaatgtg atgcctcagg tctgcc 26 

10 20 30 

gaaggcaaca gacaggtctg acatggattg 

Gly Cys Val Arg Ser He Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu 
5 10 15 

mm- 5 

10 20 
ttccacctat atgtacttag caggg 25 

mm-e 

10 20 
agatactcag catcgagtta atggg 25 
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